T his quote, called the Rio Declaration, was pivotal in advancing the discussion about the precautionary principle. As a follow up to the 1992 United Nations Conference on Environment and Development, a group of scienti sts, policy makers, and environmental acti vists gathered in Racine, Wiscon sin in 1998 to discu ss policie s and principles for evaluating decisions that affect human health and the environment. The culmination of this meeting was the issuance of a consensus statement on the precautionar y principle, which reads:
Where an activity raises threats of harm to the environment or human health, precautionary measures should be taken even if some cause and effect relationships are not fully established scientifically (Wingspread Conference, 1998). This action represents the first major u.s. effort "to bring the precautionary principle to the level of the day-to-day environmental and public health decision-making" in the country (Tickner, Raffensperger, & Myers, 1998) . This oft quoted statement has emerged as a guiding principle for protecting individuals from harm in the face of uncertain risks.
The precautionary principle is often referred to as a newconcept;however, its basic tenets have been reflected in pithy aphorisms (e.g., "an ounce of prevention is worth a pound of cure") and in regulations and policy (e.g., the Occupational Health and Safety Act promoting "safe and healthful working conditions;" the Clean WaterAct promotingthe integrity of the nation's water supply) for some time (Tickner et al., 1998) . The importanceof this principleto publichealthprofessionals isreflected in several American PublicHealthAssociation (APHA) resolutions and policy statements including The Precautionary Principle and Chemical ExposureStandards in theWorkplace (1996) 
THE CONTROVERSY: ADISCUSSION OF THE PROS AND CONS
The precautionary principle makes intuitive sense, and it is consistent with principles of prevention advocated by occupational and environmental health professionals. Individuals promoting this approach contend it is not always possible to have absolute proof that certain exposures will result in adverse health effects; thus, to maximize public health and safety, one must implement protective action, even in the face of uncertainty. Nevertheless, for multiple reasons, resistance to the implementation of the precautionary principle is not uncommon, and several justifications have been proffered for opposing views.
Critics of precautionary policy have expressed concerns about im-posing arbitrary recommendations, incurring unjustified costs, and generating irrational fears. Some have even suggested the precautionary principle is "hostile to science" (Grandjean, 2004, p. 209) . Others have questioned its ethical basis, suggesting that it is "untenable as a moral principle" (Harris & Holm, 2002, p. 357) .
Applying the precautionary principle poses unique challenges to occupational and environmental health nurses. For many reasons, it is being promoted as a prudent policy by scientists and practitioners; however, it is clear health scientists and health providers have much to learn. The Wiedemann and Schuz (2005) article reviewed for this issue's column is one of a small number of articles examining both the beneficial and the potentially harmful effects of the application of the precautionary principle.
THE PRECAUTIONARY PRINCIPLE AND RISK PERCEPTION: EXPERIMENTAL STUDIES IN THE EMF AREA (WIEDEMANN &SCHUZ, 2005)

Synopsis
The authorsbegintheirdiscussion by introducing the controversy surrounding the application of the precautionary principle. As discussed in the previous section, proponents and opponents appear to have convincing rationales for their respective positions. Proponents argue the practical experience of professionals and .the risk perceptions of lay people are valid considerations for making decisions about the application of precautionary measures. Opponents state that such decisions should only be based on solid scientific evidence. One of the op-ponents' concerns is that implementation of this principle"may underminethe scientific basis for the established exposure limits" (Wiedemann & Schuz, 2005, p. 402) . Another is that it may, in fact, increase individuals' perceptions of risk.
Wiedemann and Schuz (2005) seek to determine if and how the application of the precautionary principle affects risk perceptions. Two hypotheses guiding their study address both the pro and con positions on the precautionary principle. The first suggests that precautionary measures will lower risk perceptions by increasing trust in risk management. Conversely, the second hypothesis states the application of precautionary measures increases perceptions that the risk is real, thus amplifying perceived risks.
To measure the relevant variables (i.e., risk perception, trust in health protection, perceptions of scientific knowledge) the authorsappliedthe precautionary principle to electromagnetic fields (EMF) from cellular phones and base stations. To date, scientific knowledge about EMF risks is limited and controversial. Thus, according to "precaution" proponents, this would be an appropriate application of this principle.
The authors conducted two experiments related to EMFs to test their hypotheses.The object of their queries was "electrosrnog" generated from EMFs. The first experiment aimed to measure the effects of health-related statements on participants' risk perceptions and perceptions about quality of scientific knowledge. The second measured the effects of public participation on perceived risk, trust, and scientific knowledge. Participants for both experiments consisted of students and employees of the University of Innsbruck in Austria.
The first experiment used a 4 X 2 factorial design. For this experiment, the researchers developed statements related to EMFs that reflected four different precaution conditions (i.e., No Precaution, Exposure Minimization, Special Protection of Sensitive Areas, Regulation of Exposure Limits). Participants (N = 246) were asked to read various combinations of these statements, then to indicate their response to two questions about electrosmog using a 7-point scale, the first relating to 12 linking Practice &Research perception of risk and the second relating to scientific knowledge.
In the firstscale(perception of Risk), participants were asked to indicate how threatened they felt (I = I Don't Feel ThreatenedatAll, 7 =I FeelYery Threatened). The mean scores of three statements (Exposure Minimization, Special Protectionof Sensitive Areas, Regulation of Exposure Limits) were compared to the score for the No Precaution statement. It was determined that the scores for the Special Protection and the Exposure Limit statements were significantly higher(p < .05).Exposure Minimization was marginally higher(p =.074) than the No Precautionmeasure.
Prior to completing the survey, participants were asked to indicate their risk perceptions to several other potential hazards such as smoking, climate change, and crime to test for experimental variation. These results were compared among the experimental treatment groups using analysis of variance (ANOYA) techniques. None of these ANOYAs were significant; thus it was concluded that it was the experimental manipulation that produced the differences in risk perception and not some chance effect. The second statement, related to perception of scientific knowledge, used a scale ranging from In Science the Knowledge is Quite Deficient( I point) to Scientific Knowledge is Quite Good (7 point). This measure did not yield a significanteffect.
The second similar experiment used 2 X 2 factorial design. The No Participation statement was the same as in the first experiment. An additional statement pertained to public participation. The questions used for this experiment (again using a 7-point scale) aimed to measure risk perception (How Threatened Do You Feel?); trust (How Much Do YouTrust that the Health Protection of the Public is Ensured?), and scientific knowledge (How Do You Rate the KnowledgeAbout the Health Effects of Electrosmog?). Eighty-four participants responded to these three questions. The findings indicated there were no statistical effects of the experimental condition on risk perception or perceived quality of scientific knowledge. However, the difference for the Trust variable was significant(p =.021).
The findings support the authors' hypothesis, which stated that the application of precautionary measures will actually increase risk perception. Conversely, the findings refuted the hypothesis that application of precautionary measures will lower risk perception by increasing trust in risk management. In fact, the findings from the second experiment indicated the opposite effect. The authors concluded that "precautionary measures themselves can be precarious because they might impair well-being" (p. 404). Although they do not necessarily advocate not applying precautionary measures, they do recommend that policy makers consider the fear and anxiety that may result when precautionary measures are implemented.
Critique
The two experiments used for this study were well-designed and appropriate. The sample size for the first experiment was reasonable; however, the small sample size in the second experiment (N =84) may have compromised the reliability of the findings. It was not clear why the authors did not have the respondents participate in both experiments simultaneously (although it is noted that the studies were conducted at two different times). Because the sample was derived from the same pool (i.e., students and employees at the University of Innsbruck), it seems the benefitof combining the two groups would have outweighed any negative effects of cross influences on findings. It is not clear if some of the same individuals participatedin both experiments. Fromthe description, it seems possiblethat they did.
The discussion is a bit circular because the article proposes to examine the affect of the precautionary principle on risk perceptions, but it is generally risk perception that is responsible for invoking the precautionary principle. In fact, the emphasis of this article is the precautionary principle's role in decreasing risk perceptions. In the discussion, the authors state that policy makers "hope to calm public fears about EMFs by implementing precautionary measures." Littleemphasis was placed on the role of precaution in decreasing the actual risk to adverse health effects. It seems that an increase in risk perceptions would be a natural sequel to a discussion about potential risks of an agent, and that a risk would become more "real" than it would when there is no discussion about risk. Thus, that risk perceptions were increased, and the risks were perceived as real in these experimental conditions is not surprising.
The study generated as many questions as it answered: Do the authors mean to suggest that one should not implement the precautionary principle when there are uncertain risks because of the principle's effect on individuals' risk perceptions? If the main objective of the precautionary principle is to decrease adverse health effects, would the findings from this study have different implications than they do when the goal is to decrease risk perceptions? Lastly, is it necessarily negative that the invocation of the precautionary principle may imply that the risk is real? Nevertheless, it is important to consider the negative effects of all interventions, including the psychological risks that may accompany their implementation.
Some of the limitations of this study include that the effects described were limited, that the sample size was small, and that the study focused on one specific agent-electrosmog. The results might be different if the agent was another chemical or polluted wateror air. Statements included in the scenarios were limited in scope. They likely provided much less information than a population would receive in the actual implementation of the precautionary principle.
IMPLICATIONS FOR OCCUPATIONAL AND ENVIRONMENTAL HEALTH NURSING
Several excellent points were presented in this insightful and thoughtprovoking article. Despite the intuitive appeal of the precautionary principle as a means to achieve the ultimate in public health protection, there is another side to the story, as Wiedemann and Schuz describe in this article. As with any new approach to health services, it seems clear a need exists for time and empirical trials to determine the best application of this promising principle to public health practice. One of the greatest contributions of this article is JANUARY 2006, VOL. 54, NO.1
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that it draws attention to the need for experimental studies to assess, measure, and document the effects of its use so public health professionals can optimize the value and application of the precautionary principle.
Effective risk management requires that occupational health nurses stay abreast of the literature and that, when making recommendations, they consider the evidence related to particular risks. However, it is well known that in this world with its abundant supply of chemicals, a lag time often exists between the occurrence of adverse effects and the scientific discoveries about the causes of those effects, The precautionary principle is based on the belief that toxic substances have had many unintended effects and that regulations and policies have failed to protect public health. Four guidelines outlined in the Wingspread conference are as follows (Montague, 1998) :
• Individuals have a duty to take anticipatory action to prevent harm. • The burden of proof of harmlessness lies with proponents of technology, process, or chemicals-not with the general public.
• Individuals have an obligation to examine the full range of alternatives before using a new technology, process, or chemical, or starting a new activity. • Decisions applying the precautionary principle must be open, informed, and democratic and must include affected parties.
Occupational and environmental health nurses have multiple opportunities to participate in the effort to determine the most appropriate uses of the precautionary principle. In addition to research opportunities examining the effects of its use, occupational and environmental health nurses are often in a position to determine when to implement this principle and how best to apply it in their particular work setting.
In 2003, the American Nurses Association formally adopted a precautionary approach in response to occupational and environmental hazards and suggested nursing activities to apply this approach (Brody & Melamed, 2004) . These include actions such as being involved in committees advocating for the review of potential harmful effects of products and therapies, actively participating in the development of organizational policy, identifying alternativesto toxic products, and encouraging and supporting nursing research examining the relationship of environment and human health.
It goes without saying that the precautionary principleis completely consistent with occupational and environmental health nurses' basic practice philosophy. According to Brody and Melamed (2004, p. 104) , "Using a precautionaryapproach will help all of us see through the fog of controversy to discern what the science is trying to show." This will enable occupational health nurses to "determine what we can reasonably do to protect" worker populations, the public we serve and ourselves from undue harm resulting from exposures to uncertain risks (Brody & Melamed, 2004, p. 104) .
